Stigmasterol retards the proliferation and pathological features of Trypanosoma congolense infection in rats and inhibits trypanosomal sialidase in vitro and in silico.
Stigmasterol has been reported to possess antitrypanosomal activity using in vitro model but information on the in vivo antitrypanosomal effects which is necessary in drug development process has not been evaluated. Hence, the present study investigates the in vivo effects of stigmasterol against T. congolense in addition to its inhibitory effects of trypanosomal sialidase. Stigmasterol, at 100mg/kg BW, did not significantly (p>0.05) reduce the progression of T. congolense infection in animals but a 200mg/kg BW stigmasterol treatment significantly (p<0.05) reduced the parasitemia, although, it did not completely eliminate the parasite from the bloodstream of infected animals. However, the stigmasterol treatments significantly (p<0.05) ameliorated the T. congolense induced anemia as well as hepatic and renal damages. Furthermore, the T. congolense-associated increase in free serum sialic acid with a corresponding decrease in membrane bound sialic acid were prevented, though insignificantly (p>0.05), by the 200mg/kg BW treatment. Subsequently, in vitro enzyme kinetic studies revealed that stigmasterol is an uncompetitive inhibitor of a partially purified bloodstream T. congolense sialidase with an inhibition binding constant of 356.59μM. Using molecular docking studies, stigmasterol formed a single hydrogen bonding interaction with a major residue (D63) at the catalytic domain of T. rangeli sialidase with a predicted binding free energy of -24.012kcal/mol. We concluded that stigmasterol could retard the proliferation and the major pathological features of T. congolense infection whilst the anemia amelioration was mediated via inhibition of sialidase.